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APPENDIX F: LASER SAFETY PROCEDURES
FOR BUILDING 1246
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1.1 INTRODUCTION:

This document puts forth the safety precautions and standard operating
procedures required for the safe operation of lasers located in Building 1246.

2.1 BACKGROUND:

The Flow Loop Facility and the Impeller Test Facility, which are located in
building 1246 of NUWC's Newport Laboratory, both use Laser Doppler Velocimetry
(LDV) as an experimental tool for flow studies. These facilities also use Particle Image
Velocimetry (PIV) as a means of obtaining flow visualization data. The principal
component used in both these techniques is a laser. As such, appropriate safety
precautions and operating procedures- must be adhered to at all times to ensure both safe
and proper use of these facilities.

3.1 OBIECTIVE:

The objective of this document is to establish safety guidelines and standard
operating procedures for the use of the three lasers used in building 1246.

4.1 LASER SAFETY DOCUMENTS

The following is a list of documents pertaining to the Laser Safety Program:

4.1.1 ANSIZ136.1 - Published by American National Standards Institute,
Inc., has been adopted as the Navy document for the
Laser Safety Program.

4.1.2 SPAWARINST 5100.12A - All safety and operational requirements
of this document apply to the use of the
lasers located in building 1246.

5.1 LIST OF HAZARDS:

5.1.1 Exposure to laser light can result in tissue damage, primarily burns. The
eyes, which focus light, are the most vulnerable to the effects of laser light. The
maximum permissible exposure levels for both skin and eyes can be found in the
reference listed in section 4.1.1.

5.1.2 The high power (class IV) lasers used are run on high voltage, which may

present a problem either alone or coupled with the fact that these lasers also are water
cooled.
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6.1 LASER DESCRIPTIONS:
6.1.1 Laser 1: Uniphase Helium - Neon Laser Model 105-1

Power: 5 mW
Class: IIIB
Wavelength: 632.8 nm (Red)
Use: Camera light source

Location: Data analysis room located on east wall of Bldg.
1246.

6.1.2 Laser 2: CJ Laser Copper - Vapor Series 2000
Power: 25 watts total, 12.5 watts per wavelength
Class: 1V
Wavelengths: 511 nm (Yellow), 578 nm (Yellow-green)
Use: Particle Illumination
Location: Flow Loop Facility Laser Room, Bldg. 1246. - - - -
6.1.3 Laser 3: Lexel Argon - Ion Laser Model 95-4

Power: 2 watts

Class: IV
Wavelengths: Wavelength (nm) | Power (watts)
457.9 I 0.16
476.5 P 0.24
488.0 [ 0.40
514.5 t 0.86
520.7 l 0.20

Use: Laser Doppler Velocimetry
Location: Flow Loop Facility Laser Room, Bldg. 1246.

7.1 SAFETY PROCEDURES:

7.1.1 In case of emergency lasers can be shut down with laser main power
breakers located in the breaker box at the southeast corner of building 1246.

7.1.2 Only NUWC personnel who have met the medical and training
requirements and have been qualified by the designated Laser Systems Safety Officer
shall be authorized to operate the laser systems.

7.1.3 Entrance to the areas of laser use shall only be with the permission of
authorized personnel.




7.1.4 Spectators shall not be permitted in the lab without appropriate eye
protection as dictated by the laser to be viewed.

7.1.5 Reflective articles of personnel attire shall not be worn during operations in
which they may cause hazardous reflections of the laser beams.

7.1.6 Lasers shall not be left unattended while operating.

7.1.7 Personnel will adhere to NUSCINST 5100.15 Lockout/tagout instruction as
appropriate for the troubleshooting of laser systems.

7.1.8 The warning beacon must be in operation, and all the exposed areas will be
cleared of all personnel except those running the laser and those observers permitted with
appropriate bodily protection (eye,etc.), and also a verbal warning must be given before
laser operations may commence.

7.1.9 During laser operation, the door interlocks shall be engaged to ensure that
the laser will automatically shut down if the entrance to the flow loop facility is opened.

7.1.10 When the fiber optic cable and probe is utilized to transmit the laser beam
to a remote location, partitions shall be installed around the laser beam working area.
The partitions shall have a height that precludes anyone outside the partitioned area from
having direct sight of the beam or its reflections. Signs will be affixed to these partitions
to warn personnel of the presence of the laser beam. The entrance to the partitioned area
can be open (no door) but must be located in a manner that eliminates any inadvertent
exposure to the beam and its reflections to other personnel. A warning beacon is to be
installed near the entrance.

7.1.11 When aiming the laser, avoid looking along the axis of the beam to avoid
accidental contact with reflected beams.

7.1.12 Protective gloves, shielding, clothing, etc. that are resistant to hazardous
laser energy will be used when deemed necessary.

7.1.13 Suitable wamning signs will be posted in areas where lasers are operated.

7.1.14  Prior to operating the laser, inspection of the immediate area should be
conducted to ensure there are no reflective surfaces or they have been properly covered.

8.1 OPERATING PROCEDURE

8.1.1 When the laser system is not in-use, the main power switch-disconnect shall
be in the locked OFF position.

F-4




8.1.2 This system shall never be configured to operate in a manner which permits
the laser beam to exit from the flow visualization section of the facility in question.

8.1.3  Operating and safety procedures and recommendations of the laser
manufacturer should be observed.

8.1.4 Beam alignment shall be performed at the minimum power level necessary
for such a task.

8.1.5 A copy of laser operational procedures from the manufacturer as well as
those from the Navy shall be kept with lasers.
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